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(57)Abstract: 





PURPOSE: To reduce the power consumption and improve the operability by 
stopping a display operation and also controlling a driving circuit or a driving 
voltage generating circuit so that a substantial DC. component is not impressed 
on liquid crystal. 

CONSTITUTION: A sleep mode input Is provided In the input Interface part of a 
liquid crystal display device. When a host (a personal computer) side enters into 
a sleep modea sleep mode signal is supplied to a display controller and then the 



display operation is stopped. Simultaneouslya signal SLO is supplied to a DC-DC 
converter forming a liquid crystal driving voltage and thenfor examplethe driving 
voltage to be supplied to liquid crystal drivers is set to the same potential as that 
of a counter electrode (a common electrode) so that the DC. voltage is not 
applied on both electrodes of liquid crystal. Furthera power source part for 
turning on a fluorescent lamp being used for a back- lighting is included in the 
DC-DC converter and when the converter is made to be in the sleep modethe 
fluorescent lamp is turned off. 



CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal display which is provided with a control facility which 
controls a drive circuit or a drive voltage generating circuit so that substantial 
direct current voltage is not added to a liquid crystal while stopping a display 
actionwhen a control signal supplied from a mode setting temninal is activatedand 
is characterized by things. 

[Claim 2]A liquid crystal display of claim 1 being a thing by which a clock pulse is 
also stoppedand by which a power supply of a back light is also intercepted at 
the time of a stop of a display action by the above-mentioned control signal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention is used for what is used for data 
processing devicessuch as a personal computerabout a liquid crystal displayand 
relates to effective art. 
[0002] 



[Description of the Prior ArtJThe liquid crystal display is widely used as a display 
of a portable personal computer. About the color liquid crystal display of active- 
matrix composition which carries TFT (thin film transistor)there are Nikkei 
McGraw-Hilllnc. and "Nikkei electronics" page 21 1 grade dated September 
101984for example. 
[0003] 

[Problem(s) to be Solved by the lnventfon]The liquid crystal display is provided 
with the DC-DC converter as a power supply which makes the driver voltage and 
the back light for a liquid crystal drive turn onand It generates various voltage by 
above-mentioned DC-DC KOMPATA In response to the direct current voltage of 
a host system without having the power supply which became Independent to 
itself. On the other handin the notebook type personal computer etc.lt has the 
sleep mode for low power consumption etc. That Iswhen not performing data 
processing etc.the clock pulse of most circuits Is stopped except for some [such 
as a timer circuit] circultsand actuating curent is reduced. At this timein order to 
make operation of the circuit of a part of above continuethe host system side is in 
a power supply state. As a resultin a liquid crystal displaya display action will be 
possibleand it will receive that It isand will be from the host side in the abnormal 
condition that an indicative data and a clock are stoppeda normal display action 
will not be able to be guaranteeddirect current voltage will be impressed to a 
liquid crystaland the problem of reducing that life remarkably arises. 
[0004]When the specification of the above liquid crystal displays is protected and 
a host system is made into a sleep mode (or standby mode)The above problems 
are also avoidableif the signal of a clock or a straw man is supplied or the supply 
of power supply voltage itself is suspended so that direct current voltage may not 
be added to the above-mentioned liquid crystal. Howevenwhile supplying the 
signal of the above clocks or a straw manor providing a function which makes the 
power supply supplied to a display intercept In the host system side and the host 
system side's becoming complicatedThe problem that it is user-unfriendly arises 
as composition must be changed by the thing using a liquid crystal displayand 



the thing using other displays. 

[0005]The purpose of this invention is to provide the liquid crystal display which 
received low power consumption and user-friendliness. The other purposes and 
the new feature will become clear from description and the accompanying 
drawing of this specification along [ said ] this invention. 
[00061 

[Means for Solving the Problem] It will be as follows if an outline of a typical thing 
Is briefly explained among Inventions Indicated In this application. Namelywhen a 
control signal which provides mode setting terminalssuch as a sleep mode and a 
standby modein an input interfaceand is supplied from there is activatedWhile 
stopping a display actiona drive circuit or a drive voltage generating circuit is 
controlled so that substantial direct cun-ent voltage is not added to a liquid crystal. 
[0007] 

[Function]Accordlng to the above-mentioned meansby easy composition of also 
supplying the mode setting temninal in which the control signal was formed by the 
above-mentioned liquid crystal display when it is made into a sleep mode etc.the 
host system can prevent the abnormal operation of a liquid crystal displayand 
can lengthen the life of a liquid crystal. 
[0008] 

[Example]The schematic block diagram of the computer using the liquid crystal 
display concerning this invention is shown in drawing 2 . In the figurea liquid 
crystal display Is used as a display terminal of a personal computer (in the figureit 
abbreviates to a personal computer). 

[0009]Although a personal computer in particular is not restrictedit is considered 
as portable like a notebook type personal computerand operation by a cell is 
enabled. In the figuresince that system itself is directly unrelated to this 
inventionit is omittedbut that outline is as follows. 

[0010]The personal computer of this example centering on a central processing 
unit (CPU) A peripheral equipment control sectionit is mutually connected by bus 
and dynamic type RAM (DRAM) as a main memory and its control sectionstatic 



type RAM(SRAM) SRAM as a backup memory and backup parity and its control 
sectionand ROM In which the program was stored are constituted. The above- 
mentioned peripheral equipment control section Is connected with an external 
storagea keyboardetc. It has a control section for reading a characterlmage 
dataetc. which were memorized to the Video RAM (it is described as VRAM) etc. 
as a display systemand the liquid crystal display applied to this invention as an 
output unit Is used. 

[001 1]The power supplying part for supplying a power supply is provided in the 
computer system internal circuit. The above-mentioned central processing unit 
performs operation timing control of each above-mentioned memory by forming 
the signal for controlling each memory. 

[0012]The above-mentioned power supplying part also contains the cell carried 
besides the power supply circuit which direct-cun-ent-izes commercial power. 
And a sleep function is provided In a central processing unit. That iswhen 
performing no data processing while it Is fixedit goes Into a sleep mode 
automatically and is substantially made a circuit non-operating state by stopping 
supply of a clock except for some [such as a timer circuit] circuits. The above- 
mentioned sleep mode may be made to be performed in an operation switch or a 
data processing programand may be called like a standby mode or low-power- 
consumptlon mode. 

[0013]As for the liquid crystal display of this examples sleep mode (SL) input 
other than a clockdataand the power supply VCC required for a display action is 
provided in that input interface part. By connecting between the input terminal of 
a liquid crystal displayand the output terminals of the above peripheral-control 
parts of a personal computer from a flat cable etc.supply of each above- 
mentioned signal and voltage is performed. 

[0014]lf the above-mentioned sleep mode signal SL is supplied to a display 
controller and the host (personal computer) side goes into a sleep modeSo that 
direct current voltage may not be added to the two electrodes of a liquid crystallf 
It is not made to stop at only stopping a display action according to itslgnal SLO Is 



supplied to the DC-DC converter which forms liquid crystal driving voltage and it 
goes into a sleep mode as mentioned above for exampleThe driver voltage 
supplied to a liquid crystal driver is set as a counterelectrode (common electrode) 
and corresponding potential. Hereif the selection operation of the scanning line 
electrode of a TFT panel is stoppedthe display voltage written in the liquid crystal 
picture elements which act as a capacitor equivalent is heldand it will be in the 
state where direct current voltage was impressed. For this reasonalthough not 
restricted in particularthe voltage as the voltage which scanning operation is 
continued and is supplied to the above-mentioned counterelectrode only with 
same 1 frame period is supplied to a scanning line driving circuit from a liquid 
crystal driver at least. 

[0015]ln response to the power supply voltage VCC by the side of a personal 
computerincluding the power supply section which makes the fluorescent lamp 
(cold cathode tube CFL) used for a back light other than the circuit which forms 
the above liquid crystal driving voltages turn onif the above-mentioned DC-DC 
converter is made into the above-mentioned sleep modea fluorescent lamp will 
turn it off. Thusit does not stop at the stop of the display action which only took 
the life of the liquid crystal into considerationbut is made to also reduce the 
power consumption of a liquid crystal display. 

[0016]The wave form chart for an example of operation of the liquid crystal 
display concerning this invention to explain is shown in drawing 1 . If sleep mode 
setpoint signal SL is made into the active level of a low level as mentioned 
abovea controller will detect this and will make the internal signal SLO a low level. 
In the DC-DC controller for liquid crystal driving voltage generationall the driver 
voltages formed for a gradation display which is mentioned later are made the 
voltage Vcom of a counterelectrodeand the fixed potential of same electric 
potential by the low level of this signal SLO. 

[0017]lnside a controlleran output clock is stopped by the clock control signal 
formed of a low level of the above-mentioned sleep mode setpoint signal SL. An 
internal data control signal is also made into a low leveland while the output data 



transmitted to a liquid crystal driver is also used as a fixed levelthe counter inside 
a controller is also stopped. Although not restrictedespecially the above- 
mentioned output clock is not promptly stopped by the above-mentioned signal 
SLObut it operates the scanning line driving circuit between inter-frame [ about 
1 land it waits and it is stopped until the driver voltage made the same with a 
counterelectrode is written in each pixel. 

[0018]As long as the adverse effect which the voltage retention time of the pixel 
which acts as a capacitor equivalent is shortand has on the life of a liquid crystal 
is minorit may be made to also stop scanning line selection operation promptly 
with the above-mentioned signal SLO. As mentioned aboveby sleep mode 
setpoint signal SLa liquid crystal display also serves as low power consumption 
automatically [ it is the same with the host system sideand ]and can lengthen a 
battery life in case a battery drive is carried out. 

[0019]lf a sleep mode is canceled by the host sidesleep mode setpoint signal SL 
will be made high-level. Therebyin a liquid crystal displaythe clock control signal 
of a controller will become high-level according to ita controller will be in an 
operating state firstand an internal counter etc. start operation. After supply of the 
clock to a liquid crystal driver and the output of data will be resumed according to 
this and a controller will be in an all seems wellthe signal SLO is made high- 
leveloperation of a DC-DC converter is validatedliquid crystal driving voltage is 
formedand a display action is started. Thusalso when resuming a display 
actionas voltage to several kinds of parts in a liquid crystal display or current 
control is performedthe procedure in which the rating of each part article is 
protected can be controlled by a controller. 

[0020]The block diagram of one example of the liquid crystal display concerning 
this invention is shown in drawing 3 . A liquid crystal display panel is large- 
sizedand a color multicolor display is enabled by the three-primary-colors pixel of 
RGB. The odd-numbered thing and the even-numbered thing can distribute the 
signal wire of a color liquid crystal panel up and downthe signal line driving 
circuits DDV1-DDV10 are established in the upper partand the signal line driving 



circuits DDV1 1-DDV20 are established in the bottom. 

[0021] After incorporation of data is completed by clock pulse CL2 for serial inputs 
in the signal line driving circuits DDV1 and DDV11 of the first rankit goes into the 
low-power-consumption mode in which nothing operates only by holding the 
above-mentioned picking ********** data promptly. And an output signal is made 
into a low levelthe signal line driving circuits DDV2 and DDV12 of the next step 
start operationrespectivelyand data is incorporated by future clock pulses. 
Hereafterif incorporation of input data is similarly completed even to the signal 
line driving circuits DDV10 and DDV20 of a final stageline-data latch circuitry 
transmission of the latch data which clock pulse CL1 occurred and was 
incorporated as for the account of the upper will be carried outand incorporation 
of the serial data corresponding to the next line will be started. 
[0022]A scanning line electrode is driven by the scanning line driving circuits 
CDV1-CD\/4. These scanning line driving circuits CDV1-CDV4 have two or more 
output terminalsrespectivelyand change the scanning line chosen one by one in 
response to a line synchronizing signal. 

[0023]lt has an image memory which stores the indicative data for at least 1 
screen in the portion displayed as the controller or CPUand host computer 
(microcomputer) CPU inputs an indicative data into it to a described image 
memory. A host computer is represented with this example with CPU (central 
processing unit). A controller reads the data of an image memory one by one 
synchronizing with the scanning timing of a liquid crystal display paneland 
generates serial data and a control signal. When it has the above sleep mode 
inputting functionsand a sleep mode is set upas it is shown in the timing diagram 
of above-mentioned drawing 1 The liquid crystal driving power circuit as a DC-DC 
converter is controlledand it switches so that it may become the voltage Vcom to 
which the multi-tone driver voltages V0-V7 are given by the counterelectrode 
(common electrode)and the same voltage. Thusdirect current voltage is made 
not to be impressed to the liquid crystal between a counterelectrode and a 
picture element electrode. 



[0024]A liquid crystal driving power circuit outputs the gradation voltage V0-V7 in 
a normal operating state. The signal line driving circuit DDV 1-20 chooses the 
gradation voltage corresponding to an Indicative datasupplies driver voltage to 
the signal wire of a display paneland mal<es the gradation display corresponding 
to an indicative data perform. 

[0025]The operation effect obtained from the above-mentioned example is as 
follows. Namelywhen the control signal which provides mode setting 
termlnalssuch as a sleep mode and a standby modein (1) input interfaceand Is 
supplied from there is actlvatedThe effect that the abnormal operation of a liquid 
crystal display can be prevented and the life can be lengthened by easy 
composition of controlling a drive circuit or a drive voltage generating circuit so 
that substantial direct current voltage is not added to a liquid crystal while 
stopping a display action is acquired. 

[0026](2) The host system provided with the sleep modeSince It becomes 
needlessness entirely to change a part of programs according to the display used 
only by connecting the sleep mode signal to the above-mentioned input 
terminator to provide a switch function In a power supplying part etc.the effect 
that user-friendliness in a user can be improved is acquired. 
[0027](3) At the time of the stop of the display action by the above-mentioned 
control signalthe effect that the liquid crystal display itself can be made into low 
power consumption is acquired by the clock pulse of KONTORA also being 
stopped and making it also make the power supply of a back light intercept. 
[0028]Although the invention made from this invention person above was 
concretely explained based on the exampleit cannot be overemphasized that It 
can change variously in the range which the invention In this application is not 
limited to said exampleand does not deviate from the gist. For examplea liquid 
crystal display may perform only the binary display of lighting / astigmatism light 
to what etc. performs a multi-gradation display. A monochrome display other than 
a colored presentation may be performed. A liquid crystal display panel may be a 
thing of a simple matrix system besides the thing of a TFT active matrix system. 



Also in a simple MATORISSUKU methodin the state where current supply is 
performed to the display. When the host side goes into a sleep modeit is 
because there is a possibility that direct current voltage may be impressed to a 
liquid crystal without becoming abnormal operation and being able to perform 
alternating current drive operation as a result by not inputting a required clock or 
control signal. 

[0029]This invention can be widely used as a liquid crystal display of various 
kinds of electronic equipment like an electronic notebook etc. and electronic 
games besides the display of various computerssuch as a notebook type 
personal computer. 
[0030] 

[Effect of the Invention] It will be as follows if the effect acquired by the typical 
thing among the inventions indicated in this application is explained briefly. 
Namelywhen the control signal which provides mode setting terminalssuch as a 
sleep mode and a standby modein an input interfaceand is supplied from there is 
activatedBy easy composition of controlling a drive circuit or a drive voltage 
generating circuit so that substantial direct current voltage is not added to a liquid 
crystal while stopping a display actionthe abnormal operation of a liquid crystal 
display can be prevented and the life can be lengthened. 

[0031]The host system provided with the sleep mode changes a part of programs 
according to the display used only by connecting the sleep mode signal to the 
above-mentioned input terminalorOr since it becomes needlessness entirely to 
provide a switch function in a power supplying part etc.user-friendliness in a user 
can be improved. 

[0032]At the time of the stop of the display action by the above-mentioned control 
signalthe liquid crystal display itself can be made into low power consumption by 
the clock pulse of KONTORA also being stopped and making it also make the 
power supply of a back light intercept. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a timing diagram showing an example of operation of the liquid 
crystal display concerning this invention. 

[Drawing 2] lt is a schematic block diagram showing one example of the computer 
using the liquid crystal display concerning this invention. 

[Drawing 3] lt is a block diagram showing one example of the liquid crystal display 
concerning this invention. 
[Description of Notations] 

CPU - A host computerDDV1-DDV20 - A signal line driving circuitCVD1-CVD4 - 
- Scanning line driving circuit. 
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©2ffia^L6^?Tfc^t^*><DT'^^Tt,*t\ 

©fte^ *i^^hy •;'-j^x:^jC<ot,(^T-^-prtJ:L\ m 

c <t ft cfc y . smaf^ t ^ ^ ri^«e*)i<:553iEiEfi!)ii)f^*^ 
[0 0 2 9] z:(D^mit. y-hy''y^mj'i-vi-)\^z} 

[00 3 0] 

il3SBE*i«j!)Dto 6 fet^«k 3 lc®ljj|Hj!5Xl4|gi(imJ3E5iafe 

i2is8^$ijta]t-5 <!: l,^ 3 ffi^^ffi^tc <fc y . -iRB^Ba/T^^a 
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[003 1] Xy-yt- F^«i^fc7|->X i-i/XrU 
^<07.y-y^-KfI^^JifBA:^4S?^ltSigS-r-5 

[0 0 3 2] ±IB*J«9fl^lcj:;5a?.i)f'^<D1P±i^t:: 
it. =l>h— ^(©•J^Py^/^/UJ^Jtlliit^-a-en. y^y 

•^^'T h(^»^jS'fe,)g8fr7*--l±-S<i:3lcTSc:<i:tc<fey. 

[02] ^I^O^^g^c^;s;^KB^Ba/^^^S^fflt^/^:Zl>ea 

[03] ll<ommlzuzm^Bm^^^m<o-mmm^^^r 
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